The paper presents data of the survey of industrial cities parklands of the south-east of Ukraine. We have identified the species composition (186 species and cultivars), age structure and state of woody plants in these parklands. In the course of our in vestigations we have revealed the most tolerant species with numerous high viability trees under the conditions of technogenic pollution.
INTRODUCTION
At present, the south-east of Ukraine is an industrial region with a high potential for contamination of air, soil and groundwater. Apart from the industrial plants concentration in the area and their impact on the environment, this region is characterized by a continental climate with sharp fluctuations in temperature and low relative humidity, an expressed arid and dry winds phenomena, uneven distribution of rainfall during the year and a significant annual fluctuations in their quantity which greatly affects the overall state of urban environment. Despite high human impact in the industrial cities of the region there is a system of green spaces as protective and recreational facilities. Parks constitute a major component of urban green space (Laptev, 2001) , so monitoring of parklands is essential for objective assessment and prediction of the need to develop and conduct certain measures to improve them. At the Donetsk Botanical Garden of NAS of Ukraine (DBG) the research has been underway on woody species as for their gase absorption, dust absorption and ability to accumulate heavy metals in industrial areas (Tarabryn, 1973) , environmental impact on the content of organic acids in leaves (Tarabrin et al., 1975) , nitrogen compounds in the needles (Korshikov et al., 1995) , the intensity of photosynthesis in trees and shrubs (Prysedsky, 1996) , etc., selection of the most promising species and cultivars for a wide use in plantations of different categories (Polyakov, 2009 ). Comprehensive studies that show the dynamics of the plantations state were launched only in 2011-2012. Research data of these studies are important in decisionmaking to optimize tree stands in the urban environment basing on a scientifically sound approach to the formation of their composition and subsequent maintenance.
MATERIALS AND METHODS
The aim of our study was to determine the species composition and evaluate the life state of woody plants in the park stands of industrial cities of the region. A survey was conducted in 2011-2012 by means of a route-visual method. Taxonomic identity of plant species was determined by their specific morphological features. We determined some dendrometric parameters, such as the trunk diameter measured by means of callipers at the height of 1.3 m from the root collar; height of plants, measured by the BM altimeter and age of plants. Trees and shrubs were distributed into classes by the level of height by means of the methods conventionally used in dendrology (Pyatnytsky, 1960) . Viability of plants was evaluated over 8-point scale by Savelieva (1975) .
RESULTS AND DISCUSSION
Dendroflora of parklands includes 186 species and cultivars belonging to 75 genera, 33 families of the two sections. Some 37 species and cultivars are gymnosperms, 149 are an giosperms. Over 88 species and cultivars are represented by a biomorph of tree, 98 -by that of a bush. Formation of urban green spaces should be focused on enriching of their species composition as mixed stands are more stable. Participation of each woody species in the stands must not exceed 5%, as higher representation of any species can reduce the overall stability of the plantations. Based on the data analysis, the most common tree species are Robinia pseudoaca cia L. ( Our distribution of trees and shrubs by height levels indicates that the parkland is dominated by trees of the fourth level - Robinia pseudoacacia L.
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Fraxinus lanceolata Borkh. (Table) . The age group of 40 to 49 yearold trees (33.7% of the total trees number) is the most numerous. Very significant in their num ber are the previous age groups: 10 to 19 years -20.1%, 20 to 29 years -14.1%, 30 to 39 years -18.7%. Number of the trees older than 60 years is 2.4% of the total, and the number of the trees older than 70 years makes only 0.1%. In these age groups there are specimens of Robinia pseudoacacia, Salix al ba f. vitelina pendula, Populus bolleana, Acer cam pestre, A. saccharinum, genus Ulmus L. species and single specimens of Gleditsia triacan thos L., Populus deltoides Bartr. ex Marshall, Quer cus robur L. Environmental conditions, contemporary stressful environmental situation in general contribute to the weakening of the state and premature aging of woody plants, their susceptibility to diseases and pests, thus losing their decorative features and sustainability long before reaching the ma ximum age limits of their existence. As a result of these studies, we analyzed the viability of woody plants in the park stands. As shown in Fig. 2 , the viability of a larger number of trees is evaluated in 6 to 8 points (79.6% of the total), they have no significant signs of aging. Approx. 1.4% of the trees are in critical condition (their viability is assessed in 1 to 3 points) and should be removed and some 1.1% are dry wood. The highest viability is characteristic of the plants aged 10 to 40 years, a reduce in viability is observed ranging from 30-40 years (depending on the species). Thus, in the age group of 40 to 49 years there was a significantly reduced number of viable plants (by 3.5 to 7 times), evaluated in 6 to 8 points. In this group of plants, there is also a reduced number of trees in poor condition, evaluated in 0 to 3 points, compared to the previous age groups, due to the timely removal of old dry trees by utility service providers. In their species composition, the most diverse is the age group of 10 to 19 years. Among young trees there are 83% of the total number of tree species and cultivars of the plantation, indicating that there is a recruitment of highly decorative species, and mostly cultivars in the plantations in recent years. Age group of 40 to 49 year-old trees is represented by 43 species and cultivars, that of 20 to 29 year-old trees, 30 to 39 and 50 to 59 years-old trees include 30 to 36 taxa. In addition to the age structure of parkland trees we analyzed the main tree species ac cording to their age groups (Fig. 2) . We found that Robinia pseudoacacia is represented by all age groups. Predominantly plants of this spe cies aged 40 to 49 years (35%), a sufficient number of young plants under 29 years (28%) and also old trees aged over 60 years are present (6%). Among young trees most numerous are Be tula pendula and Picea pungens. The lon ge vity of these highly ornamental trees under an thropogenic load does not exceed 40 years, thus young plants were planted in recent years. In the age group of 40 to 49 years the largest number of trees is represented, namely by Aes culus hippocastanum. Younger trees of this spe cies are not present, because they were not planted in this region in recent years due to their mar ked susceptibility to Cameraria ohridella Des chka et Dimič, 1986, resulting in the loss of their ornamental features. Native species, such as Acer platanoides and A. campestre, characterized by considerable resistance to ad verse conditions of the man-made envi ron ment, decorative features, longevity are quite nu me rous in different age groups. These species are worth of wider use, including park stands.
Ulmus pinnato-ramosa
Analysis of the age structure of shrubs revealed that the highest number of plants is aged 6 to 10 years (65.7%). The highest species Fig. 2 . Age groups of the main tree species in the park stands of the industrial cities of the south-east of Ukraine diversity is also typical for plants of this age group, numbering more than 40 species and cultivars. This suggests the replenishment of parks in recent years with a large number of highly ornamental cultivars of shrubs and deciduous conifers, namely Berberis × ottawensis Schneid., B. thunbergii, Weigela × hybrida Jaeg., Spiraea japonica, Juniperus chinensis L., J. × media, Thuja occidentalis L., and different varieties of hybrid tea rose.
By their pace of growth, woody plants were divided into the following groups: fast-, average-and slow-growing. Fast-growing plants do minate the investigated stands making 58% of the total number of parkland tree species. The average-growing species also make a significant percentage (34%). The category of a slow-growing comprises makes only 8% of the tree species. As we have determined, most fast-growing trees (Robinia pseudoacacia, Acer platanoides, A. pseudoplatanus, A. saccharinum, Betula pendula, Fraxinus excelsior, Salix alba f. vitelina pendula, Gleditsia triacanthos, Morus alba L., Pinus pallasiana etc.) reached the age of 40 to 49 years (31.6% of their total number) in park plantations. The fast-growing trees are almost equal in number (from 16.5% to 17.6%) in the previous age groups, lower number of them (12.2%) is the group aged 50 to 59 years, the bulk of fast-growing trees aged over 60 years is 3.7%. Here belong the fast-growing tree species group where the oldest trees of the plantations aged more 70 years grow. The viability of the majority (30.7%) fast-growing tree species is evaluated in 7 points, the viability of 16.7% and 23.7% of fast-growing trees is assessed in high points -6 and 8, respectively. In the age group of 40 to 49 years there was an increasing percentage of trees whose viability was evaluated in 4-5 points, i. e. plants that have marked signs of the deterioration of tree state, resulting in a mass die-back of apical shoots and some lateral and large skeletal branches, sprout growth on the tree trunks. This explains the reduction, by half or more, in the next age group of 50 to 59 years the total number of plants and those with viability, evaluated in 6 to 8 points. This fact indicates a further deterioration in their conditions, signs of aging that entail their removing from the stands. The curve describing the dependence of viability of the fast-growing plants from their age is shown in Fig. 3a . The high points of viability in young trees indicate a high percentage of seedling survival. When a tree reaches the age of 30 years a marked deterioration in the tree state takes place, apical shoots and some lateral branches die-back. Increased viability points in fast-growing trees aged more than 40 years are due to the timely removal of plants in a poor state from plantations.
Regarding average-growing trees (Acer cam pestre, Aesculus hippocastanum, Picea pungens, P. Abies (L.) Karst., Tilia cordata, T. platyphyl los Fig. 3 . Dependence of the viability of trees of the varying intensity growth of age in the park stands of the industrial cities of the southeast of Ukraine: a -fast-growing trees, b -average height of tree Scop., Thuja occidentalis, Quercus robur, etc.) we have noticed that trees aged 40 to 49 years (37.4% of the total number of average-growing trees) dominated the stands. A large number of average-growing trees (26.1%) are aged 10 to 19 years, a significantly lower number of them belongs to the age group of 50 to 59 years (3.5%), average-growing trees older than 60 years are scarce. The viability of most tree species of average height was estimated by us in 7 points (57.2%), a significant number of trees (23.2%) was assessed in 8 points. As shown in Fig. 3b , in this group of trees a reduced viability is observed at the age of 35 to 40 years. Trees that lose their vital resources, are gradually cut down, their number is greatly reduced and then only healthy old trees are left in the stands.
Number of a slow-growing trees in plantations is insignificant. Most of them are aged 10 to 19 (45.2%) due to the recent work on introduction of highly ornamental slow-growing trees in the parks. Older trees (20 to 40 years) are represented by a single spe cies -Armeniaca vulgaris Lam., its viability is evaluated in 6 to 8 points.
CONCLUSIONS
As a result, we registered 186 species and cultivars of woody plants from 75 genera and 33 families in the park stands of industrial cities of the south-east of Ukraine. Fast-growing trees aged 40-49 years with viability estimated in 6-8 points dominate the stands. Reduced viability, the appearance of aging signs in the industrial cities of the region is observed in the fast-growing trees when they reach the age of 30 years. In average-growing trees this process takes 40 years, in slow-growing trees -25 years. The results obtained show timeliness and relevance of launching the comprehensive mo nitoring, biomorphological and ecological studies to create optimal conditions and prognosis of longevity of trees in difficult conditions of the south-east of Ukraine. These data should be considered when planning measures on recons truction of green areas and creation of new com positions using long-lived, tolerant and highly onamental species and forms according to current trends in green construction under the conditions of industrial areas.
